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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

R8C

16-Bit

20MHz

I2C, LINbus, SIO, SSU, UART/USART
LCD, POR, PWM, Voltage Detect, WDT
41

128KB (128K x 8)

FLASH

4K x 8

10K x 8

1.8V ~ 5.5V

A/D 10x10b; D/A 2x8b

Internal

-20°C ~ 85°C (TA)

Surface Mount

52-LQFP

52-LQFP (10x10)

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f2135ccnfp-31

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/r5f2l35ccnfp-31-4440809
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 1. Overview

Table 1.10 Product List for RBC/L3AC Group Current of Apr 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks

R5F2L3A7CNFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0100KB-A N Version
R5F2L3A7CNFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PRQP0100JD-B

R5F2L3A8CNFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0100KB-A

R5F2L3A8CNFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PRQP0100JD-B

R5F2L3AACNFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3AACNFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

R5F2L3ACCNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3ACCNFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

R5F2L3A7CDFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0100KB-A D Version
R5F2L3A7CDFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PRQP0100JD-B

R5F2L3A8CDFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0100KB-A

R5F2L3A8CDFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PRQP0100JD-B

R5F2L3AACDFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3AACDFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

R5F2L3ACCDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0100KB-A

R5F2L3ACCDFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PRQP0100JD-B

Part No. R5F2L3ACCNEP

Package type:
FP: LQFP (0.50 mm pin pitch)
FA: QFP (0.65 mm pin pitch)

Classification
N: Operating ambient temperature -20°C to 85°C
D: Operating ambient temperature -40°C to 85°C

—P—— ROM capacity
7: 48 KB

8: 64 KB

A: 96 KB

C: 128 KB

R8C/L3AC Group

R8C/Lx Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.4 Correspondence of Part No., with Memory Size and Package of R8C/L3AC Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview

1.3

Block Diagrams

Figure 1.5 shows a Block Diagram of R8C/L35C Group. Figure 1.6 shows a Block Diagram of R8C/L36C Group.
Figure 1.7 shows a Block Diagram of R8C/L38C Group. Figure 1.8 shows a Block Diagram of R8C/L3AC Group.
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Notes:
1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.
Figure 1.5 Block Diagram of R8C/L35C Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview
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1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.

Figure 1.7

Block Diagram of R8C/L38C Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview
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R8C/L3AC Group

PLQPO100KB-A (100P6Q-A)
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Notes:
1. The pin in parentheses can be assigned by a program.
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2. Confirm the pin 1 position on the package by referring to the package dimensions.

6_0/SEG44/TRDIOAO/TRDCLK

10_0/(TRDIOAO/TRDCLK/KIO)

Figure 1.12

Pin Assignment (Top View) of PLQP0100KB-A Package
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 1. Overview
Table 1.12 Pin Name Information by Pin Number (2)
Pin Number 1/0 Pin Functions for Peripheral Modules
| . i
L3aC |L3sc |L3ec |Lssc| €Ol | pon . Serial pc | /D Converter, | LCDdrive
Pin Interrupt Timer SSuU D/A Converter, | control
(Note 2) Interface bus .
Comparator B circuit
40 [42] 31 P6_6 TRDIOC1 SEG50
41 [43] 32 P6_5 TRDIOB1 SEG49
42144] | 33 P6_4 TRDIOA1 SEG48
43 [45] 34 P6_3 TRDIODO SEG47
44 [46] 35 P6_2 TRDIOCO SEG46
45[47] | 36 P6_1 TRDIOBO SEG45
TRDIOAO/
46 [48] 37 P6_0 TRDCLK SEG44
47 [49] P5_3 SEG43
48 [50] P5 2 SEG42
49 [61] P5_1 SEG41
50 [52] P5_0 SEG40
TRCIOD/
51 [53] 38 27 22 P4_7 TRCIOB SEG39
TRCIOC/
52 [54] 39 28 23 P4_6 TRCIOB SEG38
53 [55] 40 29 24 P4_5 TRCIOB SEG37
TRCIOA/
54 [56] 41 30 25 P4_4 TRCTRG SEG36
TRCCLK/
55 [57] 42 31 26 P4_3 TRCTRG SEG35
56 [58] 43 32 27 P4_2 CLK1 SEG34
57 [59] 44 33 28 P4_1 RXD1 SEG33
58[60] | 45 | 34 | 29 P4 0 TXD1 SEG32
59 [61] 46 35 P3_7 INT7 TRCTRG ADTRG SEG31
60[62] | 47 | 36 P3_6 iNTS SEG30
61[63] | 48 | 37 P35 iNTS SEG29
62[64] | 49 | 38 P3_4 iNT2 SEG28
63[65] | 50 | 39 | 30 P3_3 iNT3 SEG27
64[66] | 51 | 40 | 31 P32 NT2 SEG26
65[67] | 52 | 41 | 32 P3_1 INTL SEG25
66[68] | 53 | 42 | 33 P30 iNTO SEG24
67 [69] 54 43 34 P2_7 K7 SEG23
68 [70] 55 44 35 P2_6 K16 SEG22
69 [71] 56 45 36 P2_5 KI5 SEG21
70[72] | 57 | 46 | 37 P2 4 Kia SEG20
71[73] | 58 P2_3 Kz SEG19
72[74] | 59 P2 2 K2 SEG18
73 [75] 60 P21 K1 SEG17
74 [76] 61 P2_0 Klo SEG16
75 [77] P17 SEG15
76 [78] P16 SEG14
77 [79] P15 SEG13
78 [80] P14 SEG12
79[81] | 62 P1_3 AN15 SEG11
80 [82] 63 P1 2 AN14 SEG10
81[83] | 64 P11 AN13 SEG9
821[84] | 65 P10 AN12 SEG8
83 [85] 66 47 38 PO_7 AN11 3) SEG7
84 [86] 67 48 39 PO_6 AN10 (3) SEG6
Notes:

1. The pin in parentheses can be assigned by a program.

2. The number in brackets indicates the pin number for the 100P6F package.

3. Pins AN10 and AN11 are not available in the R8C/L35C, and R8C/L36C Groups.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview

1.5 Pin Functions
Tables 1.14 and 1.15 list Pin Functions for RBC/L3AC Group.

Table 1.14  Pin Functions for R8C/L3AC Group (1)
Iltem Pin Name I/O Type Description
Power supply input |VCC, VSS - Apply 1.8 V to 5.5 V to the VCC pin.
Apply 0 V to the VSS pin.
Analog power AVCC, AVSS - Power supply for the A/D converter.
supply input Connect a capacitor between AVCC and AVSS.
Reset input RESET | Driving this pin low resets the MCU.
MODE MODE | Connect this pin to VCC via a resistor.
Power-off mode exit | wKuPO [ This pin is provided for input to exit the mode used in power-off
Input mode. Connect to VSS when not using power-off mode.
XIN clock input XIN | These pins are provided for XIN clock generation circuit 1/0O.
Connect a ceramic oscillator or a crystal oscillator between pins
XIN clock output XOUT 0 X.IN and XOUT. (D To use_ an external clock, input it to the XIN
pin and leave the XOUT pin open.
XCIN clock input XCIN | These pins are provided for XCIN clock generation circuit I/O.
Connect a crystal oscillator between pins XCIN and XCOUT. ()
XCIN clock output | XCOUT ) To use an external clock, input it to the XCIN pin and leave the
XCOUT pin open.
INT interrupt input | INTO to INT7 I INT interrupt input pins.
Key input interrupt | K|0 to KI7 | Key input interrupt input pins
Timer RA TRAIO 1/0 Timer RA I/O pin
TRAO (0] Timer RA output pin
Timer RB TRBO (0] Timer RB output pin
Timer RC TRCCLK I External clock input pin
TRCTRG I External trigger input pin
TRCIOA, TRCIOB, 110 Timer RC /O pins
TRCIOC, TRCIOD
Timer RD TRDIOAO, TRDIOA1, I/0 Timer RD 1/O pins
TRDIOBO, TRDIOBL1,
TRDIOCO, TRDIOC1,
TRDIODO, TRDIOD1
TRDCLK I External clock input pin
Timer RE TREO (0] Divided clock output pin
Timer RG TRGCLKA, TRGCLKB I Timer RG input pins
TRGIOA, TRGIOB I/0 Timer RG 1/O pins
Serial interface CLKO, CLK1, CLK2 110 Transfer clock 1/0O pins
RXDO0O, RXD1, RXD2 | Serial data input pins
TXDO, TXD1, TXD2 (e} Serial data output pins
CTS2 | Transmission control input pin
RTS2 (0] Reception control output pin
SCL2 1’0 12C mode clock 1/0 pin
SDA2 I/0 I2C mode data I/O pin
I: Input O: Output 1/0: Input and output

Note:

1. Contact the oscillator manufacturer for oscillation characteristics.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) (1)
Address Register Symbol After Reset
00COh AID Register 0 ADO XXh
00C1h 000000XXb
00C2h AID Register 1 AD1 XXh
00C3h 000000XXb
00C4h A/D Register 2 AD2 XXh
00C5h 000000XXb
00C6h A/D Register 3 AD3 XXh
00C7h 000000XXb
00C8h A/D Register 4 AD4 XXh
00C9%h 000000XXb
00CAh A/D Register 5 AD5 XXh
00CBh 000000XXb
00CCh A/D Register 6 AD6 XXh
00CDh 000000XXb
00CEh AID Register 7 AD7 XXh
00CFh 000000XXb
00DOh
00D1h
00D2h
00D3h
00D4h A/D Mode Register ADMOD 00h
00D5h A/D Input Select Register ADINSEL 11000000b
00D6h A/D Control Register 0 ADCONO 00h
00D7h A/D Control Register 1 ADCON1 00h
00D8h D/A 0 Register DAO 00h
00D9%h D/A 1 Register DA1 00h
00DAh
00DBh
00DCh D/A Control Register DACON 00h
00DDh
00DEh
00DFh
00EOh Port PO Register PO XXh
00E1lh Port P1 Register P1 XXh
00E2h Port PO Direction Register PDO 00h
00E3h Port P1 Direction Register PD1 00h
00E4h Port P2 Register P2 XXh
00E5h Port P3 Register P3 XXh
00E6h Port P2 Direction Register PD2 00h
00E7h Port P3 Direction Register PD3 00h
00E8h Port P4 Register P4 XXh
00ES9h Port P5 Register P5 XXh
00EAh Port P4 Direction Register PD4 00h
00EBh Port P5 Direction Register PD5 00h
00ECh Port P6 Register P6 XXh
00EDh Port P7 Register P7 XXh
00EEh Port P6 Direction Register PD6 00h
00EFh Port P7 Direction Register PD7 00h
00FOh
00F1h
00F2h
00F3h
00F4h Port P10 Register P10 XXh
00F5h Port P11 Register P11 XXh
00F6h Port P10 Direction Register PD10 00h
00F7h Port P11 Direction Register PD11 00h
00F8h Port P12 Register P12 XXh
00F9h Port P13 Register P13 XXh
00FAh Port P12 Direction Register PD12 00h
00FBh Port P13 Direction Register PD13 00h
00FCh
00FDh
00FEh
00FFh
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

4. Special Function Registers (SFRs)

Table 4.8 SFR Information (8) (1)

Address Register Symbol After Reset
01COh Address Match Interrupt Register 0 RMADO XXh
01C1h XXh
01C2h 0000XXXXb
01C3h Address Match Interrupt Enable Register 0 AIERO 00h
01C4h Address Match Interrupt Register 1 RMAD1 XXh
01C5h XXh
01C6h 0000XXXXb
01C7h Address Match Interrupt Enable Register 1 AIER1 00h
01C8h
01C9%h
01CAh
01CBh
01CCh
01CDh
01CEh
01CFh
01D0h
01D1h
01D2h
01D3h
01D4h
01D5h
01D6h
01D7h
01D8h
01D9h
01DAh
01DBh
01DCh
01DDh
01DEh
01DFh
01EOh Port PO Pull-Up Control Register POPUR 00h
01E1lh Port P1 Pull-Up Control Register P1PUR 00h
01E2h Port P2 Pull-Up Control Register P2PUR 00h
01E3h Port P3 Pull-Up Control Register P3PUR 00h
01E4h Port P4 Pull-Up Control Register PAPUR 00h
01E5h Port P5 Pull-Up Control Register P5PUR 00h
01E6h Port P6 Pull-Up Control Register P6PUR 00h
01E7h Port P7 Pull-Up Control Register P7PUR 00h
01E8h
01E9h
01EAh Port 10 Pull-Up Control Register P10PUR 00h
01EBh Port 11 Pull-Up Control Register P11PUR 00h
01ECh Port 12 Pull-Up Control Register P12PUR 00h
01EDh Port 13 Pull-Up Control Register P13PUR 00h
01EEh
01EFh
01FOh Port P10 Drive Capacity Control Register P10DRR 00h
01F1h Port P11 Drive Capacity Control Register P11DRR 00h
01F2h
01F3h
01F4h
01F5h Input Threshold Control Register 0 VLTO 00h
01F6h Input Threshold Control Register 1 VLT1 00h
01F7h Input Threshold Control Register 2 VLT2 00h
01F8h Comparator B Control Register 0 INTCMP 00h
01F9h
01FAh External Input Enable Register 0 INTEN 00h
01FBh External Input Enable Register 1 INTEN1 00h
01FCh INT Input Filter Select Register 0 INTF 00h
01FDh INT Input Filter Select Register 1 INTF1 00h
01FEh Key Input Enable Register 0 KIEN 00h
01FFh Key Input Enable Register 1 KIEN1 00h

X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 4. Special Function Registers (SFRs)

Table 4.12  SFR Information (12) M

Address Register Symbol After Reset
02C0h
02C1h
02C2h
02C3h
02C4h
02C5h
02C6h
02C7h
02C8h
02C%h
02CAh
02CBh
02CCh
02CDh
02CEh
02CFh
02D0h
02D1h
02D2h
02D3h
02D4h
02D5h
02D6h
02D7h
02D8h
02D9%h
02DAh
02DBh
02DCh
02DDh
02DEh
02DFh
02EOh
02E1h
02E2h
02E3h
02E4h
02E5h
02E6h
02E7h
02E8h
02E9h
02EAh
02EBh
02ECh
02EDh
02EEh
02EFh
02FO0h
02F1h
02F2h
02F3h
02F4h
02F5h
02F6h
02F7h
02F8h
02F9h
02FAh
02FBh
02FCh
02FDh
02FEh
02FFh
X: Undefined
Note:
1. Blank spaces are reserved. No access is allowed.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

4. Special Function Registers (SFRs)

Table 4.15  SFR Information (15) (M
Address Register Symbol After Reset
2CBOh DTC Control Data 14 DTCD14 XXh
2CBlh XXh
2CB2h XXh
2CB3h XXh
2CB4h XXh
2CB5h XXh
2CB6h XXh
2CB7h XXh
2CB8h DTC Control Data 15 DTCD15 XXh
2CB%h XXh
2CBAh XXh
2CBBh XXh
2CBCh XXh
2CBDh XXh
2CBEh XXh
2CBFh XXh
2CCOh DTC Control Data 16 DTCD16 XXh
2CC1h XXh
2CC2h XXh
2CC3h XXh
2CC4h XXh
2CC5h XXh
2CC6h XXh
2CC7h XXh
2CC8h DTC Control Data 17 DTCD17 XXh
2CC9h XXh
2CCAh XXh
2CCBh XXh
2CCCh XXh
2CCDh XXh
2CCEh XXh
2CCFh XXh
2CDOh DTC Control Data 18 DTCD18 XXh
2CD1h XXh
2CD2h XXh
2CD3h XXh
2CD4h XXh
2CD5h XXh
2CD6h XXh
2CD7h XXh
2CD8h DTC Control Data 19 DTCD19 XXh
2CD9%h XXh
2CDAh XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh
2CEOh DTC Control Data 20 DTCD20 XXh
2CElh XXh
2CE2h XXh
2CE3h XXh
2CE4h XXh
2CE5h XXh
2CE6h XXh
2CE7h XXh
2CE8h DTC Control Data 21 DTCD21 XXh
2CE%h XXh
2CEAh XXh
2CEBh XXh
2CECh XXh
2CEDh XXh
2CEEh XXh
2CEFh XXh

X: Undefined

Note:

1. Blank spaces are reserved. No access is allowed.
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5. Electrical Characteristics

5. Electrical Characteristics

51 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc/AVce | Supply voltage -0.3t0 6.5 Y,
Vi Input voltage | XIN XIN-XOUT oscillation on -0.3t0 1.65 Y,
(oscillation buffer ON) (1)
XIN XIN-XOUT oscillation on -0.3to Vcc+ 0.3 \%
(oscillation buffer OFF) (1)
VL1 -0.3to VL2 \%
VL2 R8C/L35C VL1 to VL4 \%
R8C/L36C, R8C/L38C, R8C/L3AC VL1to VL3 \Y
VL3 VL2 to VL4 \%
VL4 VL3 10 6.5 \%
Other pins -0.3to Vcc+ 0.3 Y,
Vo Output voltage | XOUT XIN-XOUT oscillation on -0.3t0 1.65 \Y,
(oscillation buffer ON) (1)
XOuT XIN-XOUT oscillation on -0.3to Vcc+0.3 \
(oscillation buffer OFF) (1)
VL1 -0.3to VL2 @ \Y
VL2 R8C/L35C VL1 to VL4 \%
R8C/L36C, R8C/L38C, R8C/L3AC VL1to VL3 \Y
VL3 VL2 to VL4 \%
VL4 -0.3t0 6.5 \%
CL1, CL2 -0.3t06.5 \Y
COMO to COM7 -0.3to VL4 \Y
SEGO to SEG55 -0.3to VL4 \%
Other pins -0.3to Vcc+ 0.3 Y,
Pd Power dissipation —40°C < Topr < 85°C 500 mw
Topr Operating ambient temperature —20 to 85 (N version) / °C
—40 to 85 (D version)
Tstg Storage temperature —65 to 150 °C
Notes:

1. For the register settings for each operation, refer to 7. 1/0 Ports and 9. Clock Generation Circuit in the User’s Manual:
Hardware.

2. The VL1 voltage should be VCC or below.
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5. Electrical Characteristics

Table 5.6 Flash Memory (Program ROM) Characteristics
(Vcc =2.7t0 5.5V and Topr = 0 to 60°C, unless otherwise specified.)
- Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
— Program/erase endurance () 1,000 (@ — — times
— Byte program time — 80 500 us
— Block erase time — 0.3 — S
td(SR-SUS) Time delay from suspend request until — — 5+ CPUclock | ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — ms
following suspend request
— Time from suspend until erase restart — — 30+CPU clock us
x 1 cycle
td(CMDRST- Time from when command is forcibly — — 30+CPU clock us
READY) terminated until reading is enabled x 1 cycle
— Program, erase voltage 2.7 — 5.5 Vv
— Read voltage 1.8 — 55 \%
— Program, erase temperature 0 — 60 °C
— Data hold time (6) Ambient temperature = 55°C 20 — — year
Notes:

1. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.
If the programming and erasure endurance is n (n = 1,000), each block can be erased n times. For example, if 1,024 1-byte
writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.
However, the same address must not be programmed more than once per erase operation (overwriting prohibited).
2. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).
3. Inasystem that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. It is also advisable to retain data on the erasure endurance of each block and limit
the number of erase operations to a certain number.
4. If an error occurs during block erase, attempt to execute the clear status register command, then execute the block erase
command at least three times until the erase error does not occur.
5. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.
6. The data hold time includes time that the power supply is off or the clock is not supplied.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 5. Electrical Characteristics

Table 5.7 Flash Memory (Data flash Block A to Block D) Characteristics
(Vcc =2.7to 5.5V and Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless
otherwise specified.)

. Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
— Program/erase endurance () 10,000 @ | — — times
— Byte program time — 160 1500 us
(program/erase endurance < 1,000 times)
— Byte program time — 300 1500 us
(program/erase endurance > 1,000 times)
— Block erase time — 0.2 1 S
(program/erase endurance < 1,000 times)
— Block erase time — 0.3 1 S
(program/erase endurance > 1,000 times)
td(SR-SUS) Time delay from suspend request until — — | 5+CPUclock | ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — ms
following suspend request
— Time from suspend until erase restart — — | 30+CPU clock | ps
x 1 cycle
td(CMDRST- Time from when command is forcibly — — | 30+CPU clock | us
READY) terminated until reading is enabled x 1 cycle
— Program, erase voltage 2.7 — 5.5 Y,
— Read voltage 1.8 — 55 \%
— Program, erase temperature -20 () — 85 °C
— Data hold time (7) Ambient temperature = 55 °C 20 — — year

1. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 10,000), each block can be erased n times. For example, if 1,024 1-byte
writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.

However, the same address must not be programmed more than once per erase operation (overwriting prohibited).

2. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

3. Inasystem that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. In addition, averaging the erasure endurance between blocks A to D can further
reduce the actual erasure endurance. It is also advisable to retain data on the erasure endurance of each block and limit the
number of erase operations to a certain number.

4. If an error occurs during block erase, attempt to execute the clear status register command, then execute the block erase
command at least three times until the erase error does not occur.

5. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

—40°C for D version.

The data hold time includes time that the power supply is off or the clock is not supplied.

N o

Suspend request
(FMR21 bit)

FST7 bit

FST6 bit

. X Clock-dependent
Fixed time time

»le

A 4

Access restart

td(SrR-suUs)

FST6, FST7: Bit in FST register
FMR21: Bit in FMR2 register

Figure 5.2 Time delay until Suspend
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Table 5.19 DC Characteristics (3) [2.7 V <Vcc <4.0 V]
(Topr =20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.)

. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.

VOH Output “H” voltage | Port P10, P11 (1) loH = -5 mA Vcc - 0.5 — Vcc \%
Other pins loH =-1 mA Vce - 0.5 — Vce
XOouT loH = -200 pA 1.0 — —
VoL Output “L” voltage | Port P10, P11 (1) loL =5 mA — — 0.5
Other pins loL=1mA — — 0.5
XOouT loL =200 pA — — 0.5
VT+VT- | Hysteresis INTO, INTZ1, INT2, 0.05 0.4 —

INT3, INT4, INT5,
INT6, INT7,

KIO, KI1, K12, K13, KI4,
KIS, K16, K17,

TRAIO,

TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRDIOAO, TRDIOBO,
TRDIOCO, TRDIODO,
TRDIOAL, TRDIOBL,
TRDIOCL, TRDIODL,
TRCTRG, TRCCLK,
TRGCLKA, TRGCLKB,
TRGIOA, TRGIOB,
ADTRG,

RXDO, RXD1, RXD2,
CLKO, CLK1, CLK2,
SSl, SCL, SDA, SSO

RESET, WKUPO 0.1 0.8 — v

IH Input “H” current VI=3.0V,Vcc=3.0V — — 5.0 HA
I Input “L” current VI=0V,Vcc=3.0V — — -5.0 HA
RpuLLUP | Pull-up resistance VI=0V,Vcc=3.0V 30 100 170 kQ
RfxIN Feedback XIN — 0.3 — MQ
resistance
RxcIN Feedback XCIN — 14 — MQ
resistance
VRAM RAM hold voltage During stop mode 1.8 — — \%
Note:

1. This applies when the drive capacity of the output transistor is set to High by registers PLODRR and P11DRR. When the drive
capacity is set to Low, the value of any other pin applies.

< I << <I<|<
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5. Electrical Characteristics

Table 5.21

DC Characteristics (5) [1.8 V <Vcc < 2.7 V]

(Topr =20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.)

Symbol

Parameter

Condition

Standard )
Unit

Min.

Typ. Max.

VoH

Output “H” voltage

Port P10, P11 (1)

loH =-2 mA

Vcc - 0.5 — Vcc \

Other pins

loH = -1 mA

Vcc-0.5 — Vcc

XOuT

loH =-200 pA

1.0

VoL

Output “L” voltage

Port P10, P11 ()

loL=2mA

—_ 0.5

Other pins

loL=1mA

—_ 0.5

XOouT

loL =200 pA

—_ 0.5

VT+VT-

Hysteresis

INTO, INT1, INTZ2,
INT3, INT4, INT5,
INT6, INT7,

KI0, KI1, K12, K13, KI4,
KIS, K16, K17,

TRAIO,

TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRDIOAO, TRDIOBO,
TRDIOCO, TRDIODO,
TRDIOAL, TRDIOBL,
TRDIOC1, TRDIODL,
TRCTRG, TRCCLK,
TRGCLKA, TRGCLKB,
TRGIOA, TRGIOB,
ADTRG,

RXDO, RXD1, RXD2,
CLKO, CLK1, CLK2,
SSl, SCL, SDA, SSO

0.05

< I << <K<

0.4 —_

RESET, WKUPO

0.1

0.8 — \Y

liH

Input “H” current

VI=18V,Vcc=18V

— 4.0 nA

liL

Input “L” current

VI=0V,Vcc=18V

— | -a0 | pA

RpPuLLUP

Pull-up resistance

VI=0V,Vcc=18V

60

160 420 kQ

R#XIN

Feedback
resistance

XIN

0.3 — MQ

R#XCIN

Feedback
resistance

XCIN

14 — MQ

VRAM

RAM hold voltage

During stop mode

1.8

— — v

Note:

1. This applies when the drive capacity of the output transistor is set to High by registers PLODRR and P11DRR. When the drive
capacity is set to Low, the value of any other pin applies.
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55 AC Characteristics

Table 5.23  Timing Requirements of Synchronous Serial Communication Unit (SSU)
(Vcc=1.8t05.5V,Vss =0V, and Topr = -20 to 85°C (N version) / —40 to 85°C
(D version), unless otherwise specified.)

. Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
tsucyc SSCK clock cycle time 4 — — tcye ()
tHI SSCK clock “H” width 0.4 — 0.6 tsucyc
tLo SSCK clock “L” width 0.4 — 0.6 tsucyc
tRISE SSCK clock rising Master — — 1 tcye (1)
time Slave — — 1 us
tFALL SSCK clock falling Master — — 1 tcyc (1)
time Slave — — 1 us
tsu SSO, SSI data input setup time 100 — — ns
tH SSO, SSI data input hold time 1 — — tcyc (1)
tLEAD SCS setup time Slave ltcyc + 50 — — ns
tLAG SCS hold time Slave ltcyc + 50 — — ns
top SSO, SSI data output delay time — — 1 tcyc ()
tsa SSI slave access time 27V <Vcc<55V — — 1.5tcyc + 100 ns
1.8V <Vcc<27V — — 1.5tcyc + 200 ns
tor SSI slave out open time 27V <Vcc<55V — — 1.5tcyc + 100 ns
1.8V <Vcc<27V — — 1.5tcyc + 200 ns
Note:
1. 1tcyc = 1/fA(s)
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5. Electrical Characteristics

SSCK (output)
(CPOS =1)

SSCK (output)
(CPOS =0)

SSO (output)

SSI (input)

SSCK (output)
(CPOS =1)

SSCK (output)
(CPOS =0)

SSO (output)

SSI (input)

SCS (output)

IH or VOH

VIL or VoL

4-Wire Bus Communication Mode, Master, CPHS =1

o \Y
SCS (output)
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Figure 5.4

I/0 Timing of Synchronous Serial Communication Unit (SSU) (Master)
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-LQFP80-12x12-050 | PLQPO08OKB-A | 80P6Q-A | 059 |
Hp
*1
D
60 4
AARAARARRARAAAAAARAR NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
61 = = 40 2. DIMENSION "+3' DOES NOT
= Q F= INCLUDE TRIM OFFSET.
=S = bp
= = by
== =
= = sl o
= = w2
: : & Dimension in Millimeters
;:F : Terminal cross section Smeol Mln Nom Max
= ==I D [ 11.9] 12.0] 121
== = E [11.9]12.0] 121
& = ] A | —[14] —
ELLLEELLEELELEL D138 e0 142
! A He [ 13.8] 14.0| 14.2
I B N Al— | — 17
. A1 0 0.1 ] 02
bp [0.15] 0.20] 0.25
/I 7T bt | —]0.18] —
Famiiniisep E o c |0.09/0.145] 0.20
I ¢ 0.125
7 © 6 0° [ — [ 10°
B . 1
lm SHE Yo 5 £ | @ | — |05 —
- L X | — | — 008
y |— | —10.08
Detail F Zp | — | 1.25| —
Ze | — | 1.25] —
L 03] 05| 0.7
Lt | —[10] —

JEITA Package Code [

RENESAS Code |

Previous Code

[ MASS[Typ.] |

P-LQFP80-14x14-0.65 |

PLQPO080JA-A |

FP-80W / FP-80WV \

Hp

=

D

60 41
HAAAAAAAAAAAAAARAAHA
61 [ 40
% O % N?,TEEIMENSK:)NS "#1" AND "#2"
% % DO NOT |NC|:UE)E MOLD FLASH.
== = 2 RS TR orrser "
o mim)
o mim)
o mim] bp
= 2 - “*
[=im mim] o Dimension in Millimeters
= i 5| symbol " Min [ Nom [ Max
[ mim] D ]113.9|14.0 | 141
% % E [13.9|14.0| 141
o4 . Terminal cross section Ap | — | 14 | —
w0 % — Hp | 15.8 | 16.0 | 16.2
o He [ 15.8 1 16.0 | 16.2
HE8HHHHEEEHHHHEEEEEE Al—T—117
1 L A¢ |0.05| 0.1 |0.15
Zo Index mark bp 0.27 1 0.32 ] 0.37
. . by | — 1030 —
< < ‘”‘ c [0.09 |0.145] 0.20
A A i c1 0.125
[I T\ ( "f 1 9 0 | — g
< L © | — [065] —
=N X — | — 10.13
@ 2l ° b Detail F ~- y — | — |0.10
> Zp | — |0.825| —
Ze | — 10.825| —
L 10.35]| 0.5 | 0.65
Lt | — 110 ] —
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP100-14x14-0.50 | PLQPO100KB-A | 100P6Q-A/ FP-100U / FP-100UV | 069 |

R ARRRRARARARRARARRRRRRAAR

N

OTE)
1. DIMENSIONS "1 AND "+2"

== Q = 50 DO NO; glCLUDE (l\)/IOSLDgLASH.
2. DIMENSION "*3" DOES NOT
::= ;: INCLUDE TRIM OFFSET.
[==| =]
(== -
== =
[==| =
o = by
[==| =
== == al
:é :'; N'” z Dimension in Millimeters
=5 = " S| e Symbol | Min | Nom | Max
= Ea D [13.9]14.0] 141
== == E [13.9[14.0[ 14.1
i z Terminal cross section A2 - 1.4 -
= Q == Ho | 15.8] 16.0] 16.2
100 == % w He | 15.8| 16.0 | 16.2
GESEEEGEREE AL R L L AL —  — 17
1 2 A1 10.05| 0.1 |0.15
5 Index mark bp | 0.15]/0.20] 0.25
2 F by | — 018 —
¢ 10.09(0.145]| 0.20
i JAR < = ( c1 0.125
NONMAAAAAAARAAAMARARAAAARRT A, < HD' ; \ 2 o — 1 &
I ‘j% e | — 05| —
2lv[s] Ty =z L 7 x [ — ] —10.08
3 @) B y | —]—10.08
el Zp | — |10 | —
el Ze | — |10 | —
L [035| 05 ]0.65
Lt | — ] 10| —
JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-QFP100-14x20-0.65 | PRQP0100JD-B | 100P6F-A | 18 |
Ho

=1
D

80 51
AHRARRRARARRAARRRRARARRARAAAARR
81 ] T s
% Q % NOTE)
=== =) 1. DIMENSIONS "*1" AND "2"
o — DO NOT INCLUDE MOLD FLASH.
E= =S * COSE TR opesEr
[Se= ]
=== ]
== ] -
= ==
=== ]
= =
o T Reference| Pimension in Millimeters
= Q Q = N Symbol [ Min | Nom | Max
100 o, y=—=N E 19.8]20.0] 20.2
RENEEEEEEELGEEEEEEEEE LRI M_—._— AR
' zo \ indexmerc % . :D 225]22.8] 23.1
- : e es. e 1)
1. To.
/ .\ > 1 ] /tj; ogs 8.; 8i
< L c [0.13]0.15] 0.2
e %y g 0° | — | 10°
°1b[x @) Detail F e | —]065] —
X | — [ —10.13
y |— | —10.10
Zp | — |0.575] —
Zeg | — |0.825] —
L 04| 06| 08
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes

on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LS|, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LS| is not guaranteed if they are
accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




